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(54) Coaxial connector for switching antennas 

(57) A flexible detecting terminal 6 is provided within 
an inside connector 1 in the vicinity of the cylindrical out- 
er conductor 5 which surrounds a central conductor 4. 
An outside connector 52 has a central conductor 52A 
for connection with the central conductor 4 and a con- 
ductive shell 52B fitted over the cylindrical outer con- 
ductor 5. A contact section 6B is provided on the detect- 
ing terminal 6 such that when the connectors 1 and 52 
are not connected to each other, it is spaced from the 
cylindrical outer conductor 5 but when the connectors 1 
and 52 are connected to each other,, it is brought into 
resilient contact with the cylindrical outer conductor 5. 
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Description 

The present invention relates to coaxial connectors 
for antenna switch. 

In order to switch from the inside antenna connect- 
ed to the receiving circuit of a mobile phone or the like 
to the outside antenna mounted on a vehicle, it is nec- 
essary to connect the outside coaxial connector for the 
outside antenna to the inside coaxial connector for the 
receiving circuit. Such a coaxial connector consisting of 
the inside and outside connectors is disclosed in Japa- 
nese patent application Kokai No. 223924/94. 

As Fig. 4 shows, the connector comprises an inside 
connector 51 having a central conductor 51 A and an 
outer conductor 51 B and an outside connector 52 hav- 
ing a central conductor 52 A and an outer conductor 52B. 
The inside and outside connectors 51 and 52 are pro- 
vided in a connecting device 53 of a mobile phone 50 
and a connecting device 54 of a vehicle, respectively. A 
signal connector 57 or 58 having a plurality of signal ter- 
minals 55 or 56 is provided between the inside or outside 
connectors 51 or 52. Each signal terminal 55 has a con- 
nection section 55A for connection to a predetermined 
circuit trace by soldering. 

A pair of switching terminals 59 and 60 are provided 
above the signal terminals of the connection device 53. 
The switching terminal 59 is provided with a curved con- 
tact section 59A for contact with the other switching ter- 
minal 60. The switching terminal 60 is provided with an 
L-shaped projection 60 A. When the L-shaped projection 
60A is pushed upwardly, the switching terminal 60 is 
flexed as shown by broken line and separated from the 
contact section 59 A. 

Under the illustrated conditions, the switching ter- 
minals 59 and 60 make a closed circuit via a power 
source 61 and an exciting coil 62 to attract a movable 
contact 64 of a switch 63 to an inside antenna 65. Con- 
sequently, a transmitter/receiver circuit 66 is connected 
to the inside antenna 65. 

When the connecting device 54 is plugged in the 
connecting device 53, not only the signal connectors 57 
and 58 but also the inside and outside connectors 51 
and 52 are connected to each other. At this point, the 
outer conductor 52B of the right-side outside connector 
52 pushes upwardly the projection 60 of the switching 
terminal 60 to flex the switching terminal 60 as shown 
by broken line. 

Consequently, the two switching terminals 59 and 
60 are separated to stop the energizing of the exciting 
coil 62 so that the movable contact 64 is brought into 
contact with the lower point. Thus, the transmitter/re- 
ceiver circuit 66 is connected to the central conductor 
51 A for making transmission/reception via the outside 
antenna. 

In such a coaxial connector, merely plugging the 
connecting device 54 of the outside antenna into the 
connecting device 53 of the mobile phone 50, it is pos- 
sible to switch from the inside antenna 65 of the mobile 



phone 50 to the outside antenna. 

However, for the above switching operation, it is 
necessary to provide two complicated switching termi- 
nals 59 and 60 and a space for the switching terminals, 

s resulting in the increased size of the connector Conse- 
quently, the number of components, the number of as- 
sembling steps, and the manufacturing costs are in- 
creased. Especially, it is difficult to reduce the distance 
between the inside connectors 51. Since the switching 

10 terminals are provided above the signal terminals, the 
height of the connector is also increased. 

Accordingly, it is an object of the invention to provide 
a compact and simple coaxial connector for switching 
antennas. 

is This object is achieved by the invention claimed in 
claim 1 . 

Embodiments of the invention will now be described 
by way of example with reference to the accompanying 
drawings, in which: 

20 

Fig. 1 is a schematic diagram of a mobile phone 
having a connector according to an embodiment of 
the invention; 

2S Fig. 2 is a sectional view of the connector which is 

not connected to an outside connector; 

Fig. 3 is a sectional view of the connector which is 
connected to the outside connector; and 

30 

Fig. 4 is a schematic diagram of a mobile phone em- 
ploying a conventional connector. 

In Fig. 1 , the same components as those of the con- 

35 ventional one shown in Fig. 4 are given the same refer- 
ence numbers, and their description is omitted. 

The mobile phone 50 is provided with the connect- 
ing device 53 to which a signal connector 57 is attached. 
A pair of coaxial inside connectors 1 are provided on 

40 opposite sides of the signal connector 57. 

As Fig. 2 shows, the inside connector 1 comprises 
an insulative body 2 having a cavity 3, a female central 
conductor 4 provided in the cavity 3, and a cylindrical 
outer conductor 5 outside the insulative body 2 to pro- 

45 vide excellent high frequency characteristics. The cen- 
tral and outer conductors 4 and 5 are provided with con- 
nection terminals 4a and 5A, respectively. A slit 4C is 
provided at the lower end of the central conductor 4 to 
facilitate resilient expansion. A cutout 5B is provided in 

50 the lower portion of the outer conductor 5. 

A protective wall 53 A extends downwardly from the 
insulative body of the connecting device 53 so as to face 
the cutout 5B of the outer conductor 5 and has a recess 
53B. When no protective wall is provided, the distance 

55 between the two inside connectors can be reduced fur- 
ther. A detecting terminal 6 is held in a groove 53C of 
the connecting device 53 such that its free end becomes 
flexible. The detecting terminal 6 has an upper connec- 
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tion section 6A and a lower contact section 6B in front 
of the cutout 5B of the outer conductor 5. The contact 
section 6B is provided at a position such that when the 
central conductor 52A of the outside connector 52 con- 
tacts the lower end 4B of the central conductor 4, the 
upper end of the outer conductor 52B is in the vicinity of 
the contact section 6B. 

Under the conditions of Figs. 1 and 2, the circuit in- 
cluding the power source 61 and the exciting coil 62 is 
opened at the detecting terminal 6 and the outer con- 
ductor 5 so that the exciting coil 62 is not energized. 

Consequently, the movable contact 64 of the switch 
63 is connected to the inside antenna 65. 

When the connecting device 54 of the outside an- 
tenna is plugged into the connecting device 53 of the 
mobile phone 50, the central conductor 52A of the out- 
side connector 52 is brought into contact with the central 
conductor 3 of the inside connector 1 while the outer 
conductor shell 52B is fitted over the cylindrical outer 
conductor 5 as shown by broken line in Fig. 2. That is, 
the central conductors 52A and 4 are connected with 
each other, but the outer conductor shell 52B does not 
contact with the detecting terminal 6 but the cylindrical 
outer conductor 5. 

In Fig. 3, when the outer conductor shell 52B is fur- 
ther fitted over the cylindrical outer conductor 5, it is 
brought into contact with the contact section 6B of the 
detecting terminal 6, with the central conductors 52A 
and 4 contacted. Thus, a closed circuit including the 
power source 61 and the exciting coil 62 is established 
by the connection between the cylindrical conductor 5 
and the detecting terminal 6 so that the exciting coil 62 
is energized to bring the movable contact 64 to the cen- 
tral conductor 5 ol the inside connector 1 (the upper con- 
tact of Fig. 1). Consequently, the receiver circuit 66 is 
connected to the outside antenna via the central con- 
ductor 5 and the outside connector 52. The signal con- 
nectors 57 and 58 have been connected at this point. 

If it is certain that the contact section 6B of the de- 
tecting terminal 6 is not in contact with the cylindrical 
outer conductor 5 while the outsider connector 52 is not 
connected, the cutout 5B may be omitted. 

As has been described above, a detecting terminal 
is provided in parallel to the cylindrical outside conductor 
of the inside connector to contact with the outside con- 
ductor of the outside connector to switch two antennas 
so that the coaxial connector for switching antennas be- 
comes remarkably simple. If the width of a signal con- 
nector is small, it is possible to reduce the distance be- 
tween the outside connectors for miniaturization. Since 
no switching terminal is provided above the signal ter- 
minals, the height of the connector is reduced. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



and a second antenna provided outside said de- 
vice, comprising: 

an inside connector having a first central con- 
ductor and a cylindrical outer conductor con- 
nected to said electrical circuit; 
an outside connector having a second central 
conductor connected to said second antenna 
and a conductive shell provided around said 
second central conductor; 
a flexible detecting terminal provided in vicinity 
of said cylindrical outer conductor; 
a contact section provided on said detecting 
terminal such that when said inside and outside 
connectors are not connected to each other, it 
is spaced from said cylindrical outer conductor 
but when said inside and outside connectors 
are connected to each other, it is brought into 
resilient contact with said conductive shell 
which has been fitted over said cylindrical outer 
conductor. 

A coaxial connector according to claim 1 , wherein 
said cylindrical outer conductor is provided with a 
cutout at a position corresponding to said contact 
section of said detecting terminal. 



Claims 
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1 . A coaxial connector for switching between a first an- 
tenna connected to an electrical circuit of a device 
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